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EXP AMXAOU MTKAUJMMAL «AFT AMD APfA. ATUS FOH MPLAJTHMO AM 

i. fttWpttfwHTvmato. 

Tha aiuauii^n rililii to an axpandab* htntfurnlnal ©raft for um within • body 
paaaagaNay or duct and mora pardcuftarty. awpandabto lrnn*jn»naJ voscutv grafts 
ara partfcutarty unM for rapartig Mood v narrowed or occkxM by 
and a method and apparatua for impiniing expandable intnlurniriaJ grafts. 

*• Iritcrt^ Qf ttg^pxAa 

fcm»toninoi an rto «aac U a r grafting »— baa n dw no n at i aiad by •xpTimantaboo 
to praaant • poeaUe aftamath* to corwaraionai vaacutar aurgery. Irttraluminai 
rafting awotots tha porcutanaoua ineertton into a Wood vttttl of a 
r proatfwtic graft and la datvary a ca<h^ to tha loc*tfcao w+thin th# 

ayaaam. Aif iia nt a tf aa of thai eaa ttmd qwjt c orwa nti o i aa' vaacUar aurgery 
*nc^o6v*at*notha«»adfer eurgteaty ar paa frai , fcKsaing. removing, replacing, or 



Stnjctoraavjhlchhaveprevto 

<"Prinpa; h ai c aa» wui^>coiapraipamantrfacturadfrom 
•torlel and expanding t t ai n l m steel atanta formad of 
I waalnaiig-iagpettam. In general tha foregoing structure* have on# 
ttocanvnon. **olm m thaaa atnjcturaa must ba eafvered to the 
I locadon wfthfcn a g>an body p a t iagi way In a coiapaed state. In ordar to peas 
through tha body pimgi m ij, thara b no aflactfc* control ovar tha final, expanded 
configuration of aach etructure. For a w a a aja a . tha expamlon of a particular coaad 
apriny-type graft li pradataiiiaiiad by tha apring conatant and modulua of elasticity of 
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expanded sfes of the graft cannot be change. M the diametsr of ths desired body 
passageway **** been miscalculated, an undersized grsft might not axpand enough to 
contact the fctterioreurface of lha bo^ paaaao^way. so as to b« aacurvd thwtto. rt 
may than migrate away from ths d es ired location within ths body passageway. 
Lkawiaa. on oversized graft might axpand to such an extant that ths spring fores, or 
axpsnaion force, axartad by tha grsft upon ths body pesaageway could causa 
"jpturtng of tha body pasaagaway. 

Anothar artarnotfvo to c onventional veecutar surgery hss been percutaneous 
baioon dsatfan of elastic veecutar stenoses, or htoefcodes. through uss of s csthetsr 
mounted angiop las ty baioon. In this procsdur*. tha angioplssty batoon is tnflstsd 
wWJih tha ata noea d \rn m t, or body p —sa gs way , in ordsr to shsar and disrupt ths wail 
compoiMiiu of tha veeaeJ to obtain an anlargad luman. With respect to snsrisi 
atheroecesrotlc laolom, tha recttfvery Inrnn^wsaasjls plaque ramains urujrtared, whBe 
iha mors eftesoc irtacW and abVantWai laym of tho boo^ 

tha ptaojia. Thai prooa s a produces da n a c t km , or a epSttlng and tearing, of ths body 
paaaagawip wel layers, wherein tha Intirna, or Internal surface of ths artary or body 
paasagewey, euffsfs touring. This dejse ctton formo a •flap" of underlying tttsus 
which may reduce the blood now through the lumen, or bloc* the lumen. Typically, 
me cxetandmg toafammaJ pressu r e within tha body paessgsajsr can hold the 
demoted layer or flap. In peso*. If tha Intimal flap created by the beftoon dftmion 
prooacsjro la not memtatoed In place •9»^^mKp»d&dMtm.^Mn^n^^ 
fold down km tha fcanen ajnd does off the lunwn. or nwy even become det^ 
ariesr the body peaexa^ewoy. When tha IrttimaJ flap doaas off thj body passageway. 
bnm aols ta aurgery is m em er y to correct thic problem. 



Attough tha baJbon daa tiu ii prooadure la typlcafty conducted In the 
riaitiiaiiluduii kb of a hospital becauaa of aha foregoing problem. It is always 
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artery, the patient could die btfore eny eurgicai procedures couW be performed. 

Additional disaoVantaoes associated with balloon dttation of elastic vascular 
atenoeee la that many faB because of elastic recoil of the stenotic lesion. This usually 
occura due to a high ftbn^cotegenous con tan t in tha taaton and Is sometimes due to 
carta* rnochanfcal characteristics of th+ area to be dilated. Thus, although the body 
passageway may fartiafty be euccessfuiry expanded by a balloon dilation procedure, 
eubsequent. early restenosis can occur due to the recoil of the body passageway wall 
which decreases the sixe of the previously expanded lumen of the body paasageway . 
For example, stenoses of tha renal artery at the ostium are known to be refractory to 
balloon dilation because tha dOeting forces are applied to tha aortic wall rather than 
to tha renal artery rtsetf. Vascular stenoses caused by neointimal fibrosis, such as 
thoaa aaan In dterysia-eccees fistulas, have proved to be difficult to dilate, requiring 
high dieting pressures and larger baOoon diameters. Similar difficulties have been 
observed In angioplasties of graft-artery anastomotic strictures end 
poetendartereetomy recurrent atanoaaa. Percutaneous angioplasty of Tekeyesu 
arteritis and neurofibromatoei* arterial atanoaaa may anew poor Initial response end 
recurrence which ie b elieved dua to tha fibrotic nature of these lesions. 

Accordingly, prior to tha devetoprnent of tha present invention, there has been 
no expandable Intra-lumlnal vascular graft and method and apparatus for expanding 
the lumen of e body passageway, which: prevents recurrence of stenoses in the body 
passageway; can be utiBzed for critical body passageways, such as the left main 
coronary artery of a patient's heart; prevents recofl of tha body paasageway wait and 
*owe tha eitrsejminaJ grs* be expanded to a verts* ate 
tha graft away from tha desired location and to prevent rupturing of the body 
' *V axpandad graft There f ore, tha art has sought an expandable 
i4ar graft and method and apparatus for expanding tha lumen of e 
r which: prevents recurrence of st e no eee in the body passageway; 
ia befleved to be ebie to be utSzod In critical body passageways, such as the isft main 
opronary artery of tha heart; prevents ffecofl of tha body paa sa geway and can be 
i n jj u iJ, J to a variable etas within tha body paesegeway to prevorrt migration of the 
graft away from the deslrsdlocstkman^ 
by tha expanded graft. 
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summary nc^p iwYTimnrf 

* occordsnce with th. mention th. foxing sdvsntsoes hsv. b«n «chi^«j 
through the pr^nt expands*, intralumin* vwcuUr gr.fr. The praaant Invention .. 
en .nisi. Include . tubuUr aruo* r-vlng first snd ^cood end. snd . 

««ooth outer wri surf.es. wtthout « v wr0 w. outwardly projsctlng edo.. diw)M<1 
between the first and second ends, the wsls surfsc being formed by • piurattty of 

"** •"• • noth * "m-mwltot, th. Am and Mcond anda of tha tubtH,, ahap^j 
•"•mber; tha tubular ahapad member twing a firat (flarnatar whteh p^nru Intr^umin., 
<«»very of tha tubular ahapad member into a body pssssgswsy raving a kirn*, .nd 
«»c tubular ahapad member having . ..eond. expert 0ariwter ar* a substentislly 
•moothout^wa^aca.wrtfwirtanyn^w.oatw^Dro^ 
•PPfcation from tha Imsrtor of tha tubular ahapad mambar of a radiaBy. outvwdty 
* Jrt * no *' 0 ' ' orc *' wn * en eeeend dlamatar la variable and dapandant upon tha amount 
of foroa appBad to tha tubular ahapad member, whereby tha tubular ahapad mambar 
may ba expanded to expand tha luman of tha body passageway. 

A further feature of the present invention ia that th* pturaSty of elongate 
m * mb *™ °* • of wlrea and tha wires may be fixedly secured to one 

■rwther where the wires intersect with on. another. An adoWonel feature of the 
prsasnt invention Is that tha phjrsfity of stongsts member, may b. a piurslrty of thin 
tors which are fixedly assured to one another where the oars intersect with on. 
•"other. Afurther ts^ of the oreeemim^rrtion is t^ 
^^••Mooicall^co^onluw- 

• mesne for ucfterlne the tubular shaped mambsr to trw posssgewsy. 

I ea part of the invention ia a rnsthod for sxpsndmg tha lumen of . 
Nch method eemprlses the «a|M of: taaantag an Intrasjminal 
icstfietsr.sMotfMbocVpaaaagswsyunblltlBOSB 
' «*t*» the body passageway and expensing a portion of the 
i me Intraluminal graft to radUy expend outwarolylrto contact with 
twayum lthsa^of»*bo»V p a M i g i»s ( ^ 
oftr»bo oVMiiiyiii i t tiashsawai 1 iaiidsd,w}»srsby 

0> tinfT| i neessinw., h I na i u and il . ri i ■ n < mt et» of ttaasgarrfed lumen. 
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Tha portion of tha cathatar In contact whh tha Intraluminal graft may ba 
cotapaad and tha cithttw ramovad from tha body uAaaagaway. Purthar a cathatar 
having an axpand.Wa. InfUtabia portion asaociatad mar* with may b* utifcad and 
axpanaJon of tha irnraiurninai graft and tha portion of tha cathatar ta accon^lar^d by 
Inflating tha axpandatta, Inflatabla portion of tha cathatar . Forthar a »lra math tuba 
may ba utitfzad aa tha tatraJuminal graft, tha win maah tuba having a firat 
praofctanranad, cot apaad olamatar which parmrta tha tuba to ba inaartad within tha 
booV paaaagaway at and daaVarad to ^ St* furthat tha wira math 

tuba may ba aapa#^dad to a aacoiid olama^ 

•xpandad diamatar baing vartabia and datarminad by tha daakad %xp%n<^l Internal 
olamatar of tha body paaaagaway, wharaby tha mcpt^d wira maah tuba will not 
migrata from tha daakad location wfthin tha body paaaagaway and tna axpanaion of 
tha intrafcjminaJ Qraft doaa not cauaa a ruptura of tha body paaaagaway. 

In acoordanca wtth tha Invantion, tha f oragoing advantagaa have atao baan 
•chiavad through tha p raaan t apparatua tor tarahjrranafty raJnforcing a body 
P****gaway. Tha p r aaa nt invantion IncJudaa: an axpandabte, tubular ahapad 
prottrmJahava^flratandaacor^ batwaan tha firat 

and aacond and*, tha wal aurtaca bair* fomtad by a plun^ of lr^^ 
■"•mbara and a cathatar, r»av»^ 

■nd Incfcjcfing maana for rrnuntinc •** rataWng tha axpandabJa tubular ahapad 
pro€th ** ta 00 *™ ajxpandabla. Matabte portion, wharaby upon Inflation of tha 
arpandabla. Mtatabla portion of tha crthatar, tha proathaaia la foroad radiaOy 
outwardry into contact with tha body paaaagaway. A furthar faatura of tha praaant 
fcwantton It that tha mounting and rataWng maana may comprlaa a ratainar ring 
wambar daapoaad on tha cathatar adgacartt tha awpandabia. Mtatabla portion tnd 
•o^ooartt aach and of tha axpandabJa* tubular ahapad proathaaia. 

Tha«ojandab*alrttraa*iw^ 
• body paaiaga»a » and a n para tm for fc iua f un*a jl.y ra faf or cm g a body pa aaa gaw a y 
of tha praaant ayvanoon, whan cornparad with pravkxjaty propoaad prior art 
*"»»*Jnw*gratb*rn^ 

tha aoVantaga of: pravanting raourranoa of atanoaaa; to baaavad to parti* 
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*"PtorttotJ©n of graft. In crtticl body PMMQiwtyi, such n In th. toft main coronary 

««Y of th. hM* pravm, racoil of th. body p^^w.y «, p.rm,u ,xp.n,ion of 

** W ' ft «° ' "» <*^««t upon condrton. whhln th. body p.... 0 . Wfy 

BRIEF PFSCRIPTIOM op i^c f> nft VY| rinri . 

•n th. drawing*: 

FIG. 1A it • pwcUy, v* w of on ..pondi* lntr.lumin.1 v.^u,,, or 
I™*"* "* • k*Y P«Mo*wn. rvrving . Ann dtamtor which prmrt. a.liv.ry of 
th. grift, or prorthMfe, into ■ body praogaway. 

P'Q- 1B I. . pompaclfv. viow of th. graft, or prowf^i.. 0 f FIG. 1 A In It. 
«P«nd.d configuration wh« dfepoa* within . body p MM0 .w«y. 

"Q. 2A !• • pomoKthr. viow of another •mbodlm.m of on oxpand.bl. 

a™* « pro*** fe, . body p^oc.w.y. h^ng . fi ftt 
which prnrt. htr-umm- daiiyry of th. graft or pr««h^. mto . body 
PMugoway. 

«6. 28 b, • fwctiv. v*w efth. graft, or protthori.. of FIG. 2A. «, own ,„ 
It. oxp^dod configuration whan dtepoMd within . body pw«g.w.y. 

FIG. 3 i. • erowMcttenrt vlow of «n Wttu , for intr.iumln.lry rainforcing . 
body pMMg.w.y. o, for uprnding th. turn* of . body pMMgtwiy, IHutr.ting . 
PWWh^.wlnlrrfurnlr^v.^ 1A> ^ 

fW- « to • croaa-aactiooW viow of th. apporatu. for Irrtr^umhully ralnforcing 
. body pmmow, c fa, ttB>5ndlnB ^ of , ^ p^^^ wtft. graft, 
or proathasta. In th. configurauon, »hown in FIGS. IB and 28. 

_ ** k,V " nttoo d MW fcoa in connection wtth th. prafarrad 

*^fc^hwab.und^«oc^ 

•"*odfcri«n. On th. contrary. It i. intomtod to cow «fl .tMmrtvM. modification. 

tcjuJvaJanta* m nwy b. tnchidad within th. spirit and aoop. of th. invontion .. 
«*ftwd by t*-. a n a nd a d cto.ua. 

DETAIL FT) fVMSMmr^ ftf invp»itv^i. 

^J"" 0 * * — 2A. on a*pand** hWuminaJ wc^^^m 
P»o«»tta»to for a body panagaway, 70 to KMnM. ft should ba undaratood that th. 
t-n» ••xP-xtaol. intratar*-! v»cuh, graft- -a,,*****. pro«h..i.- „. 
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|^W«y — .. .on* .xUn, ■„ ^ ^ insofar •■ th§ 

|^^PP«tu. .nd ^ructur^ of *. ^ ntion _ y „. ^ nQ( 

P«P-h«: (1» -PPO^v. v .n puc^o, ^ ^ op _ , y 

vwn. occtodod by inoporabte unem; (3) nkOonvrmn Of cstfwtar craat»d 
*om pon* hyphen; ,4, ^pportv or.ft p^n, of n^ow,n 0 of th. 

^w^. -nd*.-**.,™ VMCuUf ancompMM . J 

^o^y PMMojowty* sncompMMs ony duct wftMn tho HumtA body* such m tttooo 
vmcuUt tyttam. 

^^wW. «f«nc. teR0 . 1A. ft. « p « d « eJ . ^ or>ft 0f 

-co* .nd. 72, 73. P^, ft . wtMf >, 74htonB|dbY| of 

71 h— i f»—« ■■ ■ ■ ■ ■ 



'•^•^^«oboh«rt«f !wa ^ c , t)-dhlBr ^ fd-t>iJ 

h. ^r t f* r * WP * dm " ,,bW 71 ° ,ar ^'«*w^«"»f«fin fl fo ro ., to 
* iwtfwtar dm* to or~t* d«rf tubutor .tap* m.nb* 71 to. . -eond. 
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expended diameter, d', which eecond diometer d' (a variable In aba end dependent 
upoo tha .mount of (ore, .pp^ to the tubuUr .heped m.mb«- 71. 

WW, reference to FIOS. (A end IB. elongate rr»mb.r» 76. 76. which form w... 
•urfac. 74 of tubular .hap* rr»mfcer 71, may ba any sutabf mrterU which U 
eornpetfbl. wim th, hurr™ body and tha bodily fluid, (not ahownl with which th. 
v«c*ler graft, or pnwthwl.. 70 may com. into contact. Elooott mambar. 75. 76 
mutt aho b. made of a matarW which hw tha wqoWt. traocTh and alaatferty 
cheractwfctic. to p*rmH th. t^., m#mb#f ? , to ^ ^ ^ 

configuration ahown In FIG. 1 A to tha configuration shown ■uetr.tad m>K3. IB and 
further to permit tha tubular .haped member 71 to retain ft. expended configur.tion 
whhtneer.l^dl.metwd-rtwwninFIQ.IB. Suitable matarUa for tha fabric.bon 
of tubular ahapad member 71 would include eBver. tantalum, etainlee. ateel. gold 
or any aurtabi. pUrtc material having *• n^^ eh«Kt«tetlca pr^^y 
*acrfbed. Preferably, elongate member. 76. 76 era fabneand from etainleea ateel. 
Preferably, tha elongata member. 76. 76 auetratod In FK3S. 1 A end IB are email 
<*emeieretainla«..ta4 wlnMh^.cvkndrteelcroaM^rtton. ft ahould of courae 
be underatood that eech elongata mambar 76. 76. could have other eroea-eectional 
configuration.. «uch m trtanoUar, aquera. rect«H»««ar. hexagonal, etc. Further. Hi. 
preferable that tha pJuroCty of elongata meniber. 76. 76 «e Ibtedly Mcured to one 
TK>thar where tha elongata mambar. 78. 76 tntareact with one another, such a. at 
tnelmaraectten point. 77. Bongata member. 76. 76 eooM be fbtedry eecured to on. 
""^^^^nverroc^rr-r^ 

wtth a autaMe .poxy glue; however. It I. preferrad mat tha infraction point. 77 ar. 
*° td ^* d "* h * 9vw - Mcuring tha efongate member. 76. 76. to one 

■•other, tubular member 71 la provided wtth a relatively high restatence to radial 
eotapae and tha tubular ahapad member 71 hea the atritty to retain ta enlarged 
rtforou*. d*. m ahown in FX3. IB. Preferably, tubular ahapad member 71 ia made of 
""kWmM^^***^*,,^ rro.Mj lubuf pffm to form what 
can be genaraty described a. a wtre meah tube. 

Wh * n ******* ,ubutar «h«ped member, or wire meah tube. 71. ft can be 
htttaBy tabriuUJ In the conBg uraU uo ahown In FK3. 1A with diameter. d . 
Altanwtvely. it nn b. fabricated with a dtanaterwhtehlel^*«fc^dlam.tar 
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«»«nd.f»fabric«km.tubU»^«p«» m a r6w71 eoUdb,e«.fu«ycotop^d,oh.v. 
*.maur d ahown In FK3. .A. During tha cotton,, 0 f tubul.r >h,p.d member, or 
«*• moan tub*. 71. en mu« b* *kw to Inn*. that ov^rlng of ^,c,„, 
*OQ«.m^7U«li^. »»-»o«ldofco W b.und.r«oodth„upon 
•*P«*on of tubular .nap* number, or wtr. ma*, tuba. 71 fee the configuration 
•hewn in FIG. IB. th. dtottnca b.tw~n flrn and Mcood and. 72 and 73 will of 

COUTMdMMM. 

Whh rafaranc. now to FK3S. 2A and 2B. .noth* •mbodlm.nt ot axp.nd.bl. 
kltnhj «** W*. Of pro**.*. 70. la Burtm*,. Th. tm. re ,. rBnce 

nunwol. — utfeod and ara a rpir . b li foe al^t, praviouaiy daacribad In FIGS. 1A 
•«> IB. Tha intraluminal vaaeular craft, or proathaaia. 70 of FIGS. 2A and 2B diffar. 
from that praviouaiy daacribad in oormaetion with FIGS. 1A and IB. in that th, 
Phir-ity of atongat. Mote. 7$ and 76 ara . plurality of thh. bara 78. 79 which ar. 
prafarabry fcradJy ..curad to ona anothar wfw. th. bar, 78. 79 Intaraact wto on. 
•nothar. B*. 78, 79 praf*^ hav, . tf*,. ract*^ crow- .actional configuration 
«"•* »» Jo*»d to oo» anothar in any conventional rr*nn«, aueh aa by walding. 
bmUng. Midarlno. or may ba formad kittgrai wfth on. anothar. Pr.far.biy. tubular 
•hop* ™^71«i-^i*lr M ^.t,J^ 

Ut *^ n ** 1 ""0 ban 78 arv. 79 ara formad by a convantional etching 
P"X*«. ouch a. rfactrormcrttr** or taaar .tehlng. wt»^ tr* raaurt^ «™tura 
te " tUbuta [^^ ,n ^^ 71> ^ 78. 
79. Tr^«nb^,^ 0 fgraft.erproathaai.. 70 of FIQ. 2A. Htewiaa can uiunw en 
•"••^"•""Qurottaaaal^hr^ 

^^IfcuponthaappBc^m^thaknariorofthat^ 
^'/f^' « rt "**y «t*>0lnfl fare-, tt ahoutd ba furthar undamood that th. 
•mbodhnani of vaacular graft, or proathaaia. 70 of RQS. 2A and 2B. could also be 
Qonar My iloaubod aa a wka maah tuba. 

VW thiaWc.r^tenoa.»ar,d«.^m 
■^w^wabaoa^^tnyaaaarete ta l. One, ^ H ahould ba und*«ood that 
^ nwe^ ^ «pp«ti»of thap^^fc^rartto 

tha luman of a body paaaagawray. aueh aa an artary. vain, or blood vmmI of th. 
rwnw vaacUar ayatam, but ara ate uaaful to parform tha pravtouary daacribad 
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P™*^******^**^ othwbodyp«^. ¥ ,.v 4 of du=U. a. praviomy 
d*«cri}ad. Stil WW. rafarwc. te FIGS. 3 and 4. .n axp^.*. intraluminal vaaeUar 
0r.ft. or pro«thaaia 70. which -nay ba of th. typ. praviouaty d.acribad m cono^tion 
wfth FKiS. 1A of 2A. la drapoMd or mounted upon * cnhtut 83. (Uthatar 83 ha. 
•n «*p«**l.. hftauN, pctteo 84 .„ocimd tharawhh. Cthat.r 83 Includ.. 

** m0 ° mlnfl '«»'«** «5 th* Intrahirrfnal v..cu<.r graft. 0 , 

Pf0 * ,,- * U ' 70<>Oth# Miaul*, portion 84 of ctth.fr 83. fWably. th. 

mountinfl .nd MMn, n«n, 88 eomprlaa. r.*^ ^ nWmb*. 8 fl d-ooa* on th. 
cthmr SS^ewft.u,,^^ porton 84 of cnh^f 83 and . nrtain.r 
ring rr-mo« 88 i, d»po~d advent .„* ^ 72< 73 ot ^ ^^.^ i^.^., 
VMCutor graft, or prowha*.. 70. Praia***, u aaan In FIQ. 3. th. ™t*n«r ring 
r ^"*** ••' tem * d h ^ wfth cathatar 83 and th. ring rr-mb* 86 

***** *• 87 •» «3 dep.. upwardly .nd away from cathatar 

tip 87 In onto to protact tod rata* graft or proathaais. 70 •• h la inaarted Into th. 
Him* 81 ofbody,»w9^80. > itDb.r^f Wdwer i 5- | ngfMtlfdW|IIi 
Th. r«naMng ratatoar ring mambar 86 aa ahown In FIQ. 3. atop*, downwardly .w.y 
from tip 87 of cathatar 83. to Inaura rwnov.1 e f cath«ar 83 from body 
P«««gow^eO. Atur .xpand.bi. intralumind graft, or prorth^J.. 70 ha. b~n 
*«pcaad upon ertm, 83. in th. rr-nn., pnnrWy dwcrib^. th. graft, or 
P^*. 70 and c«h«„ 83 ar. inwrud within . body paaaagaway BO by 
eathatarlation of th* body paaaagaway 80 in a eonvamlor* mannar. 

• eomrroonal mannar. th. cathatar 83 and graft, or pro«th n j«. 70 or. 
<*rvw _ to th. daakad location wW*. th. body paaaagaway 80. wr«raat ft la daalrad 
t °'* P * nd<fa ,ton * n>1pfbod y P'— B«*>«> 80vtolritr»hwiir^f^70 t orwlwa 
It la datfrad to implant proathaa»a 70. r^ioroaeopy, and/or othar conventional 

* *> «r^th«tl»e«hato M ^f^orBro«fml..70 
^**^»tl»daah»dlucaUu., within ftoathaala. or graft. 

* ****** *» np m tol t,. Unattfel. portion 84 of cathattr 
«. wharabirlh^proatl^or 8r^ 

«» body r 80 a, ahown In HO. 4. In thi. ragard. th. aspandabto. 
th. rlaafcaif oqioiialuii of proatha*. or graft. 70 haa baan accomplahad. angioplasty 
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bHteon eamtyb# coftapeed. or deflated and the catheter 83 may be removed In . 
conventional manner from body passageway 80. rf desired, eeen fn FIG. 3. 
cathetsr 83. having gr.ft or proathaaia, 70 disposed thereon, may ba initially encaeed 
In a conventional Teflon^ eheath 89. which la putted away from proathaaia. or graft. 
70, prior to expenelon of the prosthesis, or graft 70. 

Stffl with reference to FK5S. 3 and 4, ft ehould be noted that the tubular ehaped 
member 71 of proathaaia, or greCt. 70 inroalry haa the flrat predetermined, coflapaed 
<tam.ter d aa deacribed in connection with FIGS. 1 A and 2A. In order tp permit the 
Ineeroon of the wire mean tube, or tubular shaped member, 71 into the body 
passageway 60 ee previouah/ oeecribed. When ft ia desired to implant proathaaia 70 
wfthln a body passageway 80 for the purposes previous*/ described, the wire mean 
tube, or proathaaia 70, ia expanded to the second diameter d' end the second. 
•*l>«n<^ diameter d' la vsru^ of the body 

P««agewey 80, aa ahown in FIG. 4. According*, the expanded proathaaia 70, upon 
deflation of engioplaaty balloon 88 will not be able to migrate from the desired location 
within the body pesaagewey 80. nor w« the expansion of the proathaaia 70 be likely 
to cause s rupture of the body passageway 80. 

When It ia desired to uaa expendable IrrtraJuminal graft 70 to expand the lumen 
81 of • body peaaageway 60 having an area of stenosis, the expansion of intraluminal 
veecular graft 70 by engioplaaty bsooon 88, oftowe controlled dilation of the stenotic 
ms and at the same tons corrtrosed expansion of the vascular graft 70. whereby 
vascular graft 70 preventa the body passageway 60 from collapsing and decreasing 
the etee of the previous* •xp^ndmd lumen 81. Otk» s^aln. the second, expanded 
dtameter oT of IrrtrasjrrsW vascular graft 7a * shown in RG. 4 is variable and 
dttsrrr* led by the desired e^ jy^t, 
the axpendsbis fcntreiijrnavii graft 70 wfl not migrate away from the desired location 
wftWn tha bocV paaaag^wsy W 

«pwten of totrafenineJ graft 70 Meaty cause a rupture of body passageway 80. 
rtather. ehould an Irrtknel flap, or ftseure, ba formed In body passageway 80 at the 
tecaoon of graft 70, graft 70 w* ineure that ouch en tame* flap wel not be able to 
fold irrwerdry Into body passageway 60, nor tear loose and flow through body 
passageway 80. In the actuation of utfUng graft 70 In the manner previouary 
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<*»crfb*d to *xp*nd th* Ium*n of • portion of th. toft nvin art^y, tl to b*i.v.d that 
th. ln*n* fl.p w« b* unabto to anur th* h..n: .nd cum tha d..th of th. pati.nt. 

Bacausa ft to only nacassary to Inflata angioplasty balloon 88 on* Urn. in ordar 
to «p*od graft 70. ft to bafi^d that . gr^fr .mount of •ndoth.Uum. or Inner lay., 
of tha hthna. of innar surfaca of th. body passagaway. wtt ba pms*. ad. Inaofara. 
tha txtmt of andothaBal oanuttatlon during transluminal angioplasty to proportion*, 
to the bsfloon Inflation tim*. Funhar. in thaory, tha amount of praaarvad andothalium 
•houfcf ba larg* baeauaa In tha aspandad configuration of graft 70. potontially 80% 
of tha .ndothdhjn, to «xpo^ through op*nino. 82 of graft 70. ft to furdw b*i.v*d 
tnat Intact patcha. of andothalum batwaan tha alongata mambars 75. 78. 78. 70 of 
Oraft 70 may nwuh in a njpld. mjfdcantric andothaUatotion pattam as shown by 
•xptHmantal atudioa. 

It to to b* undaratood that tha Invontion la not bnitad to th* axact datsKs of 
eonatnietten, option, .net matariato or ambodbnant ahown and d.»cnb*d, 

axampla. tha iMim for upanding th* proathaato or graft could ba a plurality of 
hVdrauBcafly actuatad rigid mambara dtoposad on a cathatar. or a plurality of 
•"Otoplasty ballocw could baw^ to a^^ Accordingly, 
ma Invantion la tharafora to ba Mtad only by tha scopa of tha appandad claims. 
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^ of th. tnvwrton h which t, „efc«iy prepay or prtv.^ I. 

eWTOdaratMbMdnfolowa: 

. tubuto ^ ^ ^ ^ # 

th. tubuter tfupod m^mb* hmhg . dm dJ.rn.t~ which prmh. 
hM^d^ol th. tubutaroh** n^to . body p«,.o.w.y h.v^ . 
hnwii and 

th. tubular .fupod mombor hmring . ^eond, ..pond* dtam.t* md • 
•ubrtrwtoty mooth outer wtf .urf*., ^ immtt oufcmdJy proj^tag 

•to-, upon th. .ppficrton from th. interior of th. tubuter sh*»d m.mb«r of • 
rtdtaBy. owwrthr .«ondlng fore., which Moond dom^ I. *orf^ c^troltod 

••owmw^b^ddbnn^byt^ 

•"■pod immfer nwy b. npondod to «pmd th. tumm of th. body f*«^w.y .nd 
rwNbitlwraln. 



* J* 1 * "P""""* •"•"A"** vweutar graft of cWm 1, whtraln th. 

pfcj ^tfolor^mon4w..r.. p lur»^^ 

' wfMra th. wtrM tntvMct whh on. anothtr. 



* lb.«p«Jabto bitrakjmirMl VMcUar graft of ctefen 2. wh«*n th. 
P**^ofolBnotoni«i^,„.p hrt ^ rftKtt ^ w|r>fc 

* . '■* i-| o ta '*^v«eubrDraftofctalm1 whorakithapluraflty 
of atono*. mombor. an • phm* of thin bn which ara tad* aacurad to on. 

r whw. th. bars bitetaou with oi 
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6 ' Th * «*P««ite intraluminal vascular graft of cUm 4. wherein the 

plurality of "tongue members ere a plurality of thin tantsJum bars. 

6. An expendable prosthasia for • body passageway, cornprtstng: 

• tubular shapsd member hsving first and second endi and ■ smooth 
out* wsfl wrf.e,, ^ nmim.oMwvdtypnjK^mign&potmiUtw^n 

tha first and sscond ond*. th* wsB surfscs bsing farmsd by s phssb^ of irrtsrsscting 
atengate member*, at !aaat aoma of tha alongata mambars imarsscting with on« 
•"other bnarmadiata tha first and sscond and* of tha tubular ahapad mJmbar; 

tha tubular shapsd nwmbar having a first diamatar which permru 
■Wreluminsl deftvsry of tha tubular shspsd nwmber hto a boo\ pssssgsway lunrfng . 
luman; and 

tha tubular shapsd member having . sscond. expanded diamatar and a 
«*««misty smooth outsr wsfl surfsca. without any narrow outwardly projecting 
odgee. upon tha sppScstion from tha kitsrior of tha tubular ahapad mambar of a 
radlaBy. outwardly axts«St>g fores, wfitt 

by the amount of fores spotted to tha tubular shaped mambar. et laast aoma of tha 
•towgstatnsmbsrsbalrigdafofnisdbytrtsrsd^ 

1hatuDul».hapadniamt>arwrfttr»aacon^^ jmstsr.wfisraby tha tubular 

•naped mambar may ba expanded to expand the h«w« of the body paseegeway end 



* Tha aapandabl. protW, for a body p aaaag a w i y of claim o, wharrin 

1h» pajraBty of alongata mambars ars s piurafity of wirss snd tha wiras aia fbcadry 
I to ens another whsra ths wlrss intsrssct with ens snothsr. 



Ths sxpsndsbis prosthaajs of dsm 7. wherein tha pturtflty of siongats 
ars a ptorafcy of tantalum wirss. 



tfwpfan^ofalorajatsnisnB^sre.pfc.^ 
to one snothsr where ths bare intsrssct i 
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wtuj * t » *«««"on of fha axpandabia. MbtaMa portion of fha 
, tha amahmanal vaacutar graft l> forcad radUy outward* irrto contact with 
tt» bod y p»t««B»wiv to ramain tharain and tt» axpanalor. of tha vaacUar graft k 
eontfofcd by tha aapanolor. of tha Mtatabta portion of th. cathatar. 



18. ^ ■PP"^^ claim 14. wharaaittwpajrai^ 

» ■ piurafty of bttaraacting atongata. tantalum i 



IB. Tha apparatus of daim 14. wharain tha mounting and rvtatotog i 

> portion and ■ rfrcnu la J i andof thaaypanrlahia fcmafcailia l »aa iul a r graft. 
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